Serial roentgenkymographic records were taken at the bedside of 31 patients with acute myocardial infarction. Most such tracings are adequate for determining "ballooning" (systolic reversal) and other defects of left ventricular contraction and expansion. These abnormalities are observed frequently in this condition and fluctuate from day to day, appealing or disappearing at various rates.
Serial roentgenkymographic records were taken at the bedside of 31 patients with acute myocardial infarction. Most such tracings are adequate for determining "ballooning" (systolic reversal) and other defects of left ventricular contraction and expansion. These abnormalities are observed frequently in this condition and fluctuate from day to day, appealing or disappearing at various rates. Ballooning is the most serious defect, in that it was observed in the i'oentgenkymograms of all the patients who died and in all those with severe shock. Serial roentgenkymograms are of value as diagnostic aids, as evidence of the immediate and changing functional state of the myocardium and as an index of prognosis. They may herald further extension of the infarct or ventricular rupture. Roentgenkymographic abnormalities, including ballooning, may persist after clinical recovery.
C ERTAIN abnormalities in ventricular movement, both in systole and diastole, have been observed during the course of myocardial infarction by fluoroscopic,' roentgenkymographic,2-' and electrokymographic means.6-'4 The systolic abnormalities consist of (a) delay in the onset or rate of normal systolic retraction of the ventricular wall, (b) marked diminution or absence of retraction waves, and (c) actual reversal of the usual retraction and the occurrence of expansion ("ballooning").* The diastolic abnormalities are seen usually only in those cases in which there is an abnormality of the systolic contraction curve. They consist either of no expansion of the ventricular wall or of paradoxical retraction for part or all of the diastolic period." 5, 9, 12, 13, 18 These abnormalities, although they may occur in various other types of cardiac disorders,16-2' are most often associated with myocardial infarction. This is because diminution or reversal of retraction of the ventricular wall in systole occurs most often in a myocardium weakened by necrosis or ischemia, or both. extensive, it can lead to failure of cardiac output and, possibly, to death. It may, however, be present without signs or symptoms of heart failure.
Although these characteristic patterns have been observed frequently in myocardial infarction, we know of no studies based on frequent serial roeiitgenkyiiiographic records and their correlation with the clinical status of the patients. The purpose of this paper is to report on 31 patients suffering from acute myocardial infarction who were studied by means of bedside roentgenkymograms taken during the first 72 hours of their illness and subsequently every 24 to 48 hours for 5 to 10 days and less frequently until their death or hospital discharge. The data obtained were classified to determine if the abnormalities observed by roentgenkymographic means could be correlated with the clinical status of the patients and if they carried any diagnostic and, especially, any prognostic significance.
MATERIALS AND METHODS
The study consisted of 31 patients with electrocardiographic and clinical evidence of myocardial infarction. Twenty-three were males and 8 females; their ages ranged from 43 to 87 years. The location of the infarct as established by electrocardiograms was as follows: anteroseptal, 10 cases; anterolateral, 9 cases; posterolateral, 4 cases; posterior, 8 cases. Nine of the patients had had previous myocardial infarcts; 22 For simplicity of presentation, roentgenkymographic abnormalities of the left heart border were grouped in arbitrary order of descending severity as: type 1, "systolic reversal," i.e., expansion (or ballooning) of the major portion of the systolic period; type 2, "systolic and diastolic abnormalities," i.e., delayed initial systolic contraction or late systolic expansion, or partial diastolic collapse or mesial motion of the border during some portion of diastole; and type 3, "flattened," i.e., a flattened pattern and poorly defined waves in systole and diastole. Calculation of the percentage of abnormalities was based on the occurrence sometime during the course of illness of the three types of roentgenkymographic abnormalities. If two or more abnormal forms were observed in the same patient's records, however, only the "dominant" or presumptively most significant defect was entered in the figures.
These abnormalities were also grouped by location as high ventricular, midventricular and low ventricular or apical. It is possible that local ballooning may have been present at the onset of the current attack in those patients with histories of previous infarction. Ballooning was noted in the first roentgenkymograms in 7 of the 9 patients with such histories, but in only 6 of the 22 who had no known previous attack. It is apparent that defects of myocardial contractions, especially systolic reversal, are more prevalent and that mortality is higher after successive attacks.
RESULTS

Roentgenkymographic
The fre(ueiicy of the three types of abnormalities according to the position of the heart border and the presumptive site of the infarct as determined by electrocardiogram is shown in figure 2 . The high percentage of normal curves in the group with anteroseptal infare ts suggests that lesions in the mesial position do not affect a large enough area of the myocardium to alter the left heart border. However, when the lesion is so extensive that its effect extends to the left border of the heart, ballooning of a wide area occurs. Also, less distinctive forms of abnormal tracings than ballooning are produced when the myocardium is less seriously impaired. Posterolateral infarcts (inferior surface), as might be expected, involve the apex uniformly and thus may alter myocardial function at both high and low levels, depending on their location.
A close relationship exists between the cliniical status of the patient and the incidence and frequency of roentgenkymographic abnormalities. In our patients the incidence of all abnormalities, particularly systolic reversal, was proportionate to the clinical evidence of the severity of the infarct. Systolic reversal was not observed in patients who had "mild" attacks, but was noted inl each of the four patients who died ( fig. 1) contraction in the areas surrounding a myocardial infarction varies according to the degree and duration of hypoxia and the load of work of the heart.22 In 17 of our 31 cases adequate roentgenkymograms were obtained on the first day and with sufficient frequency thereafter to show (1) the rate of change from normal patterns or minor abnormalities to systolic reversal, (2) the recession of a systolic reversal to a lesser abnormality and (3) the recovery from all abnormalities and return to a normal pattern.
Systolic reversal appeared abruptly within one day in 4 patients, 3 of whom died; in a fifth case it appeared slowly. In six patients, all of whom recovered, the ballooning disappeared, either rapidly or slowly; apparently the muscle had partially or completely regained contractile function at the time of discharge from the hospital. In a third group of six patients who exhibited no abnormalities at the time of discharge, the complete recession of abnormalities took place slowly.
ILLUSTRATIVE CASE HISTORIES
The following case histories serve to illustrate certain features, namely:
1. The diagnostic value of records taken shortly after the onset of an attack.
2. The heralding, by changing patterns of the records on the preceding day, of the clinical and electrocardiographic evidence of an extension of the infarction.
3. The transient appearance of "ballooning" accompanying mild shock. 4 . The heralding of ventricular rupture by a broadening of the area of abnormal contraction without the warning of clinical signs or symptoms.
5. The effect of elevation of blood pressure by L-norepinephrine on the pattern of myocardial contraction.
For purposes of comparison, the roentgenkymographic tracings in a normal man, aged 35, and the tracing of enlarged frames are shown in figures 3 and 4. The onset of systole as timed from the onset of aortic expansion is indicated by horizontal lines.
In two cases, the records of which are not This case illustrates the transiency of ballooning in local areas during mild shock and plobable dependence on the adequacy of coronary blood supply and myocardial oxygenation. Case 3. S. G., female, aged 70, who had shown no previous signs or symptoms of cardiac disorder, developed severe substernal pain radiating to the throat and back, which subsided in 4 hours without medication. During the next thlree days she had two or three episodes of spontaneous pain, lasting from 5 to 20 minutes. An electrocar(liograllm taken at this time revealed a high anterolateral infarct. A roentgenkymogram showed ballooning of the upper left ventricle on the first and fourth (lays and systolic reversal of the lower ventricular. wall on the fourth day. At that time the patient felt quite well and appeared free of shock or heart failure. On the fifth day she died abruptly; an autopsy revealed rupture of the high posterolateral wall of the left ventricle.
This 
